Experimental Approaches for Target Profiling of RNA Cytosine Methyltransferases.
RNA cytosine methyltransferases (m(5)C-RMTs) constitute an important class of RNA-modifying enzymes, methylating specific cytosines within particular RNA targets in both coding and noncoding RNAs. Almost all organisms express at least one m(5)C-RMT, and vertebrates often express different types or variants of m(5)C-RMTs in different cell types. Deletion or mutation of particular m(5)C-RMTs is connected to severe pathological manifestations ranging from developmental defects to infertility and mental retardation. Some m(5)C-RMTs show spatiotemporal patterns of expression and activity requiring careful experimental design for their analysis in order to capture their context-dependent targets. An essential step for understanding the functions of both the enzymes and the modified cytosines is defining the one-to-one connection between particular m(5)C-RMTs and their target cytosines. Recent technological and methodological advances have provided researchers with new tools to comprehensively explore RNA cytosine methylation and methyltransferases. Here, we describe three complementary approaches applicable for both discovery and validation of candidate target sites of specific m(5)C-RMTs.